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[ft*£2] Wfl2¥#^SWJ?*-^ 1 5nm«±, 3 0 
0nm£JLT"C*>5wt«r«f»i:-r5»*«l l-E*©** 

11**31 3 j W!&*m#m<o&f%m& 2 0 %aTt-fc 
[1**^5] wimt&mftm^mw* 1 snm^i, 30 

0 nm«TT*fc 5 r fc ^r^m it5»*« 4 KEigOftm 

5 w k t i-sw** 4 * tut 5 ^is*©3t««* 

r t SrW«i:-rs»*« l~6 ©v^-f ft*»KE*©*« 

[If 1 0 ] 1-9 cdv vf tv;6^c|5«ro^;® 

[000 1] 

[0 0 0 2] 

m<vit-£>to±mnm<7>&&t>K mmit<n3zt>&mbt£-= 

X*3 «? , *B§#;^-* b LT 1 0 %hu^cD 

®«fct>**fc#*H-«&s' y =» ^mt>zm%m&b 
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v^ir^9F^J@^fc 0 f Co - 5 Lfc^ffiOff, Nature 
(fg353#. fg737~740K, 199l¥) *J ±If*B4#ff492 

* >&iiwmmzftmigmbi-z>m#:xmmmx'hz>. 
z i^Mffi * -chum- * &s?* lkjb ^ s ^ t a* -c 

[0 0 0 3] 

tzDtm.m&mm-tz>^bx-foz> 0 &b\u-z. wuK&t=- 

[0 0 0 4] 

(1) r<oJi^Ke$ixfcfe3tl^J;oT 

(2) ±!E#i*#S<DJ¥^asi5nmfi*±, 300nmyT-C*> 

b&ftmb-rz±m (D ^Ettro^m***^. 

(3) iE^frSroffiBR^^iWIE^fl^Rte^aoffl 
40 t>/jN$v%r t?r#iS:i-1-5 (1) 4fc(4 (2) 

(cE«W3t*«m*^o 

(4) ±E^i»fl:JB©aSI»*iJS 2 0%«Tt-fe5: bSc 

w&b-tz (i) ~ (3) (D^-rtiMcmm<Dft.mmm 

(5) *mi4^«fft:tr<0±(wlS:g$ixfcfeSf{cJ;o-C 

<o m iz $ h tomtom * is »t * jtflt***^. 

(6) ±Ete^^B (Dig. frfc 1 5runW± , 300nmWTT-fo 
so ZZ.bZ¥T®.b-rz> (5) CEf©*!^*^. 
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(7) ±&&m#m<n£m&t>im&,¥&im%L*m<o& 
mrnxv t/M^r t&wmt-tz (5) (6) 

(8) ±fEl6»*»«>^l»**i 2 0%WT-Cfc5r i:Sr 

(5) ~ (7) <m ^-rtxfri<zum<r)ytw l £& 

0>IWfc:£ ^(c^^S*3J;t) ! *fe^g^S;it7t^«^m 10 

(10) ±E^i»«:JiS3j:V«5»flcJI©fl[*!SS-til-Pix 
15nmJ^_h, 300nmjyTT'fo5r b*ftWib1rZ> (9) (C 

(11) ±IE*i»*jlfeJ:l5ie»«:Ji©ffiB*sp39Si)(rE^ 

(9) *fcf* (10) fclE*©3fe*g***-. 

(12) ±G¥«ftJI:&J:U't&JKttJB0£l84W2 0% 
ttTT-fc5ri^»fi:t5 (9) ~ (11) ©i^-fn 

(13) *&IB«Wf«Hft«»w»iBMI[««K*fflv^fcii:* 
W&t-tZ, (l) ~ (12) ©v^i**t*»fcB«o*«* 

(14) mmwM&Wim k mmEnmm^ zm^^tzz 
tzmmt-r* (d ~ (12) w^-rtiMcmmoyt 

(15) ±fE*g«jE7L«JillW)|s|-dSR{t^4-g-*-f-5 r b 
Z&mb-tZ (14) IBtt©3t*«lft*^- Q 

(16) ±|S (1) ~ (15) <DV^*t*>tr15*©3t« 

[0 0 0 5] 

i&w<Dmm<DMm] skTtt&mico^xmmicmw 

#R»#^l*ftS^ltft^«?l& (photoelectrochemical c 

eii) bi*xmk<3Wbtiz. &mmmmm#ma-f& 
g caw Lfc^iife^fc i o T5giR $ ti&mm- 
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*. m^Avtz&m^itm^xm^tzmimb^ 
<o. &mbm-t^m^mmun'p<om^m^mzj:< 3 x 

±&grtWi<>timi&n*i±ftu\B\&x'n55.tf)i±&& lt 
ttmizfcmzn. mffi®mm*mx&Mmtmcm') , 

«m«i:®3tJgco^#, mytmbm$s&mm<nm.%-. « 

[0 0 0 6] *3PJlK:J3^TI23£#Jf (^^WiSl 1 - 
S) i*«te£«f{fc£:0>WU:, #»^fctt«^fic©S 

3) . T§l#*^v^5^atfri LTIi, 

^U^«fttLTIl TiOz, ZnO, Sn 
O2, FeaOs, W03, NbzOs, CdS. PbS, CdSe. InP, GaAs, 
CuInSz , CuInSez T'fc 9 , S L < 13, TiOz * fcttN 

b205 T-fc»9 % b< (iTi0 2 T-fe-5„ £fc, T3lt 

^T-#5„ if* LV^itfe^i: LTfiAlzOs. CaF2, Ce 
F3, Ce(K LiF. MgF2 , MgC\ NaCl> NaF, NaaAlFe, Nd 
Fs, PdF2, PbC\ SiO. Si02, Ta2 0s, Th0 2 . ThF< , TiO. 
Zr02dSfc5 o ^iC$f*b<ii, AI2O3. LiF, MgCh SiO x 
SiOz-efcS. r ix l^-Cfc £ < , *fc2®« 

tttfcj:<, *fe^T?l#St^*T?l#gco2g 

^•tLTIi, 3iuD~700nm*t , ^»* LV\ #{C*f*L< 
til5~300nmCOJ?^T-fo-5„ *fc, T3l#®COS^ 

^ 2 0 %JJ1TT'*>^ r t ds$f * L < , 10 %&.TX&> 

[0007] «fetw, 3tn:^«i*^K»ts;ai(-o^Tiftw 

0>RiRfc if-ei&fi S Jxfc««-ee3M4*± C 5 

&^%bfcmmm=f-bmn=?-iirTEk$:£.tz>o ^<ob$ 

S (ltd* co«ffit?e»«S6fi«^Sr^Lfct 
^#(c:^^5=¥^ y T-cojgfti: Lt 1 0 14 ~ 1 O 20 (@ 



(4) 
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No7, p77 (1976) , KiaiE, ?t?f 

«S-, AMR, 20, p370 (1978) tZ.UM£thX 

[0 0 0 8] ltd:, yy^n^A 

o J: 5 III-V*{b-fr»*i»flc, 
zuny-K («*HWWfc*K mm. ti/yfk^) . 10 

y f^ys^yi?^ ^t^y^A§) 

[0 0 0 9] ^U^IM;^^Kit-r, 

^s©ywk«, #y »>^-t*xtt«H— ' r 

[0 0 10] *»Wfcfflv^6*LS*»*i:U-CJ:9#4 
L<tt, *flctt*CttSi, TiOz, SnOz, FezOa, WOa, Zn 
0, NbzOs. CdS, ZnS s PbS, BizSa, CdSe. CdTe, GaP, I 
nP, GaAs. CuInS2, CuInSez tflglf btlZ><> & 
L<i^Ti02, ZnO s SnOz . FezOa, WOs , NbzOs, CdS, Pb 30 
S, CdSe. InP, GaAs, CuInSz H CuInSez T'£> «9 > 
*b<tt, Ti02*fcf*Nb2 05 -efc!K L< JiTiO 

[0 0 11] *»W»c:fflv^6*LS3f^lf*B:, itMSfi-? 

[0 0 12] r^&O^*(«R3|ft^(0eflW:, SJ^ffiffl 40 
tLT5-2 0 0na*Cfc5ItWSL<, «fM 8 ~ 1 

(zi»:&^) ovJ&tt&i: Ltiio. oi~io 

[0 0 13] 2 lSa±(OK?t^ X»ffiOS4 



[0 0 14] #*iW»K^of^«[fttt, f£7£8¥5fctf> ry 
/^-^feO»*J T^***tt (1 9 8 8¥) , 

*J (1 9 9 5) «&i£fEtt<ayVu— ^uffi* U^ft^(D 

X»«*ttlpJ JT^fc, ^35t, I9§ 1012 
Wfrtb 1 0 1 81 (1996) UI&WA — 

[0 0 15] *tcD e g u s s a tttfH!*Ufc*ffcft«: 

[0 0 16] ^^^{k^^>^S^^-tf5oy/u-^yu 

fett<hj£fflt£fl*j ttWStHJK (1 9 9 7) {CfE*c<£« 
[0 0 17] Kfb^^>'0»^tt±IE<o> r /w«-yyujS6co 

^ • yiJ-zn^ — 180 112^ 31 
5 7^—^^ 3 17 1^— *J (1 9 9 7) J ISftOt 

lOt »9-^, 24 19^-^2 4 2 5^ 

[0 0 18] »fb^-^ Vfi^i: LT7t^-fii:;l/f 

[0 0 19] *##/iO*«4:*S»«tt*«fflstt, & 

^ t L < li^5 y ^ ©Jfifftiffiffl 1 5 : i «s 1 1 
^> iS, ^ T/U^^^A. ni^^A, -r^i/^A 

#) j6S^Jf&Jx5„ ±E*«MJBo«Stt, o. 02- 
1 0 i*aS«Tfc5riiS»tU\ 
[0 0 2 0] «36Ji»C*3»a»*-6*:«)Ktt, 
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[0021] mmit^mtmmt&m^m^mx^o » 

^LV^®S5t^®ffl^ LTIil 0 0 Q/UVXTXh 

^(^^©JRSfi^VN^^ ii^o. 1 Q/DiSt^6 fl 

[0 0 2 2] iltt^ffi^IMClPK'feS^^^ 
#£LV\ ^jCfft^S^T'&S ^te^fe (4 0 0 — 9 0 0 
nrnOplM«) CDgig^^ i o %£X±X&>Z>Z t 
*U 5 0%W±t*fe5r«i:^L<, 7 0%^ 

Kitt* fh7 7irf/Ut;UD-^ (TAC) . tf?y^^ 
U^^uy? U— V (PET) , /^y^^U^-^^^U 
— h (PEN) , ^^v^^^y^Ttf y ^xUV' (S 20 
PS) . tf}) 7 j K (PPS) % 7^y^7 

-#*-h (pc) , ^yryu-h (pao , #y 

^tvy*^ (PSF) , ^yx^f/^^t^ (PE 

S) , # y :n— 7VW>T * K (PE I ) , s#t^y ^u:? 

*fc ls<te-77*?-v?<D3LWfclm 2 mtzi9 0. 01- 

i o Og^sjif* bv\ 

[0 0 2 3] 8W»«ttX«0»St*rTtf 3 S ftT'&JR 30 
,i^-r>j^ tt* Sdfe, -yfr/ysmn&mtm 

AttTtS^teTf* 1-10%. ± «9 » 4 L < ft l - 5 % 

T*fc£> 0 40 

[0024] mm&£i##±izT3\t<m*miz>ijmb 

(Dmatjfmzm zxn o-t 
[oo2 5] ^^e^^T^itS-t^^s-r^^ft 
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[0 0 2 6] ^fratt^O^ftiKSr^-t-S***: L 

x^mm<o^ju-y^m<Dm. zi&x-fym-tjfm, ^ 

^^^i^x^y ^^u>^y /u/^if^^y 
[0027] MMtt-rij:, r/y^H^i 

-t>T7fe K«fe*. ^fcT^y^r-i/aV^^ 

— ^ y ^^SrH— SB^-C-CtSt^i: LT, 1#<k0g 5 8 
-4 5 8 9-^-^^w^^nrv>6!7^ J \r-/<-& N * 

B^rF 2 6 8 1 2 9 4f, [^2761419 -£§\ H 2 7 
6 17 9 1 ^izmmcD*?^ K*3"*«fc* hA- 

[0028] sasHJfetLtii, «*a>&c&JK. 

fig, y i*^ y— >-BJJB'Jfi* 

[0 0 2 9] »tt«tt**««ft^oi«^»[tt, {£ 

t<^*$tt5o (0!lx.fiO. 0 1-5 0 0Po 

ise) T1j:x^7 h/u-^ 3 y£^t^ hS^ft 
<. ^m.m («x.tf0. lPoise^T) T^f±^^^ K 
*^-8xt>L< «7>f i'— ^— fet L< «^ tfvfeds 

[0030] ?i*5, bsis— ^3 yfti:J:5ttttflE 

[0031] r^«t5l-»#«©«tt*, ^ 

[0032] sb»c ^»^aa^*e^»e^ps^ 
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[0033] -ttK, ¥mtmn*ttm<omz>&m* 

ASWicfio. i-ioOmidT^5o 
tffl^Si^H: 1 - 3 0 m B-CkS r i L< , 2 

^lm 2 St^iMliO. 5-4 0 0g, ^^tC 
i35~ 1 0 OgitWtL 

[0 0 3 4] ¥*««tt^tt»«ttX«P*ic:»* bit* 

oom6ootam5 0 *fc»&«ai*iinH:i 
055—1 owima«-e*5c #y ^-^/uAft^HLS 

[0 0 3 5] 4fc % *»ft^©SBaSr 

[0 0 3 6] M t WfWtt : ? : *tt#<«>fe*S:»#i-6r so 
t #"CS 5 i 9 lc*BB««>** V ^TLM 4: + 5 n 4: jfts 

[0037] *«w^fleffl-r5fe*tt««cfe* (w^a 
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-«««±Ofe**»^-r3r 4r#-C 

(interlocking group) LTl^S r 4: 
LV> e ^LV^Stltll OHS, COOHS, SOsH 

m. isTsm* -p(o)(oh) 2 s, -op(okoh)2S, 

-P(0)(0H) 2 g, -0P(0)(0H)2*i&M#K#*Ll\, 

[0 0 3 8] JgJLTf-*«K-r»*b<ffiV^bnafe5RS: 

it*fi»4:LTM\ 0U*.tf* *H»fM927721*. f^468 
4537-*§\ H5084365-§\ H5350644-S§\ H5463057-5\ [^5 
52544(H§\ 4#BB3p7-249790-§\ ^g^l0-504521-§-*5 J: 

[0 0 3 9] Sfej^jgW-efflv^/u^^^A^tfrfi,* 

teTfe^ (I) t?*S*b*fe**«#*LV\ 

SO) (Ai)pRuBaBbBc 

* (I) pli0-2"efe^ jif*L< i*2-Cfc*o 

Ru^T^!)A?:it 0 AittCK SCN, HzO, 

Br. K CN, NCCK *3 X XI S e C N^&M Stl 

SEffi^fcS, Ba, Bb, Bcltttl^timiLiZZlT 

OB- 1 ^fe«**L5*aUEffi*T*>6. 

[0 0 4 0] 

Utl] 



40 



50 
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B-1 



B-3 



COOH COOH 



(7) 



B-2 
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P0 3 H 



N N 



B-4 



'N N N 



N N N 



B-5 



B-6 




B-7 



HOOC /=\ COOH 

O-O 



B-8 



HOOC 



COOH 




COOH 



[0 0 4 1] rr-C\ RafiTkaUK?-, ^n^y^ 



SMMtfcoTt^a t-fcot 

[00 4 2] «T^*«M^ffiffl-T5 

[0 0 4 3] 
[ft 2] 



No. 



R-1 

R-2 

R-3 

R-4 

R-5 

R-6 

R-7 

R-8 

R-9 

R-10 

R-11 

R-1 2 

R-1 3 



A, 



SON 
CN 
CI 
CN 
SCN 
SCN 
SCN 
CJ 
I 

SCN 
CN 
SCN 



2 
2 
2 
2 
2 
2 
1 
1 

2 
3 
3 
1 
0 



B-1 
B-1 
B-1 
B-7 
B-7 
B-1 
B-1 
B-1 
B-1 
B-8 
B-6 
B-8 
B-1 



B-1 
B-1 
B-1 
B-7 
B-7 
B-2 
B-3 
B-4 
B-5 



B-2 
B-1 



H 

H 
H 



B-1 



[0 0 4 4] 



lit 3] 



50 




40 



50 




30 



[0 0 4 6] *«W-t?»4 IX JB^&jtS^Vfe* 
it, ffl? 11-35836 WHW 11-15 8 3 
9 5#, 11-163378 -§\ 4#P*f§^P 11-2 

1 4 7 3 0^ WBB^p n-2 1 4 7 3 1f, BWtlflHft 
8 9 2 4 1 1 #*5 9 118 4 1 *0#9!*ffl»t::fB 

7 • • (F.M.Hamer)* r^f^niM'* y ^ 

^ . ny/^yX-^r = ^>fX • T v K • U i-" -< t* 

^ K • V'X (Heterocyclic Compounds-Cyanine 40 

Dyes and Related Compounds) J > 3 V • ^ -< U — ■ 

T y K • f-^X(John Wiley & Sons)tt-~a.— 3 — 

2 , n> K^, 1 9 6 4^fU, • • X^— 

(D.M. Stunner)* r-^rnijfl^^ ]} • aw*^ 

• ^ ^ ^ h y — (Heterocyclic Compounds-Special topi 
cs in heterocyclic chemistry) J . Il8f, Sl4 
ffl, §4 8 23(1^5151, ^aV'^y- • TV K 

• f">X(John Wiley & Sons)tt-^ — 3 — ^ , n> 

K^> 1977^, rpj/x-^^hy-.ty* so 



• a^/^^XCRodd's Chemistry of Carbon 
Compounds)j 2nd . Ed . vol . IV , part B.1 9 7 7 f!k ^1 
5^ »3 6 9^5>4 2 2M, ^/Uir fcTT • ^ V* 
• '^X D 7^ • # V/^^— ■ ^ (Elsevier Science 
Publishing Company I nc.)ttflk ~^x — 3 — 3£H# 
1^1,077,611^ Ukrainskii KhimicheskiiZhurnal M 
4 0f, ^ 3 2 5 3-2 5 81, Dyes and Pigment 
sj2 1«, 2 2 7-2 3 4lfc^r;:tlf,©MHI 

[0 0 4 7] **«^^tfe*fc»3»S*5*ifer4ft 
Kifg® * K J: < L fc ¥*#»*Sff «r 5 f^ffl « 

TtJz^U #BB 5 P7-249790-§-(cf5«$ttTV>5i 5 K 




(10) 
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[oo48] fe*^«#tti-j6 t-casaK-c 

— /K t— zf $ J — /u s ^y^/ur/u^-;^) „ — h 

/UA, ^DD^yfy® N si—- 7vMg (i/m^/u^— 
tvK fh7t KP77^f) , i^^vu^/i^^v' 10 
h\ 7; Kg (N, N-^^fM/^7; K, N, N 

i, 3-^^^-^* 
/y^/y, ^*tvHII (K^^/k KK^f^ 

«o . m&^^jxom mm^^s mm^^. 

m-^/u, ^-^^coS^jSM 

{-s SSttSfK (^Jx.«0. 0 1~5 0 0Poise) trf*^ 
*l«0. lPoiseJ^T) tl^?>f K*^-fet>L< 

[0050] r©J:3tefe*fc*tto«tt«* 

[0 0 5 1] fiiOfffflilj:, 1 m 2 Sfc 30 

«9 0 . 01-100;!J ^-AdSff 4 LV\ *fc N feSftf> 

"C 0 . 0l-lm^Wiu\ ro«J;5ifeft«b 
[0 0 5 2] *K*ofe?|lo#ffifiSl^tttg(0^a«-* 
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40-8 0t«t^< fei^f ^ it^) I <!: 
[0 0 5 3] ^**iffe*ia±W»5f^fflS:fi«i-*a 

-tert-T/^Atfy v?>\ y tf^/Ut° y ^^*S#*f 

[0 0 5 4] JL^T. l^»I^OVNTPt<Mt 
SrtorS5ft«W*«W*lia»»0«i:UTtt, CD 

, »{ka5c»eo*«S:*y -r— ▼ h y * 
^u, m^mun^jEn (*-ao tti&trek * 

[0 0 5 5] ^Sfci£®ft?Kte, 

95/18456-*§\ WliB 5 F8-259543-f§\ «*{b*, ^65^, 11 
923H (1997*F) *^IB* $ *VC1^5 t° y ^ 

ts, 4 sjfyrv h y r^/y ^i?o»a 

S4LV^t0^i:2 0 Ot&TT^i^it^Sfc^t?* 
5, *6tfftL<l415 0tHTt?iBft^i:i5t 
60T*fc5o 6 0 c CJ^TO^Utcia^^-C^#cffii:^ 

[0 0 5 6] ff*L<fflV^Sii:OT#S*iB!ttfcUT 
tt, TE-«S: (Y-a) , (Y-b) XV (Y-c) (OV>T^ 

[0 0 5 7] 

[<b5] 



50 
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o 

f 

(Y-a) 



(11) 



Ryt 

cr-b) 



I I 

(Y-c) 
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Ry3 ^ 



[0058] (Y-a) Qyi ^mmw^tmzs 

3£I4 6 Mgtco^J^ ^ >ZBf& U 9 SJ^HSrS 

-r 0 Qyi M%mm*. Tkm^s mmw^. mmm+R 10 

[0 0 5 9] Qyi iCXVMf&ZtlZ 5 *gt(3\ a-**:/ 

— y^s, f7/-^i, -r^yy— /vat* 

ji^m, ^ry— /vatxtt-Y ^ y^-^mxioz 

<B3SJ:0#SL<* /v|RXf4>f 5^:/— />SR 

fy^I, t c y > fc°y^>-^ e^v? 20 

yixiihy7^yst^£D^t< N eyv^g 

[0 0 6 0] — «S (Y-b) «t>, A y i ttttSBIR^Xtty V 
— «5£ (Y-a) , (Y-b) Rtf (Y-c) f CDR 

^^^y^g, 7^'>/u-S, Krv'^S, x h 7fy^S, 30 

X % v^^n/<y^Sf) , *^f4««kXI4jfc«*<Z>T 
yV*-=/uS (»*U<H«*« J 5F«2--24, iE*Mfc-C*> 

»*) «r*U ±9ff*L<tt«*JR : ?-*2-180r^ 

L< 2 — 6 ©7/i/^Stib5„ 

[0 0 6 1 ] — flxxt (Y-b) *<7)Ryl ~R y4 CO 9 *> 

2o«±^SV^^ijgLTAyl Sr*tf*5?#»SRS:JBfifc 
LT — JRS: (Y-c) ^cORyi — Rys CD 5 ^>2o|^ 40 

#5£ (Y-a) , (Y-b) Xt; (Y-c) ^cOQyi XOTyi ~Ry€ 

Ttt, ^py>Bf (F. CI. Br, I«jO , ^7;£ T 

v'S (^/^v-S^) s T/v^r/v^S U^su^* 
oi^/U^^S^) . T/W^^ri/^7^^^/uS (J- h 
^v^yUTp^yuS*?) , j^g^^fvug (^h^V^/u 



^yu-g, ^Ov^yi-g^) , ;*yu^~yw-g 

sfc—yvg, -Oif v^yU/^^yi-S^) , 7V;^^^S 

t^VS (^ ^^^y^/^^yU^-^rv^S, hyl^^jxyp* 
nyUi^-^rv'g^) , 7^^/^^yUS (i^^yl^/ft^Tfc^yU 
S«) , 7; Kg (T-fe^-y^T^ yS. 'OWyi-T^ 
;S?) > ^A^^-fyPg (N,N-v?> ^yu^yw^^e^yu 
g^) % Tyi^ywg O^vi-g. J^/vg, t°yu 
g. >T y^n if/v*. >^ p^d f/vg. ^yug, 2- 
^yutf^v'^yug. -OvvWg^) % T y — yi^S C7 

=.^m. b^/^mm) , mmmm (try^yvx, >r 

^✓y^X. ^-yug^) x Tyu^yi-g (fc^yu 

g. l-^n^nyuS«) f^lftitSo 
[0 0 6 2] —«SC (Y-a) , (Y-b) X8 (Y-c) fcj: 

5***1*^**14, Qyi X(4Ryl ~Ry6 ^^ttMS 
[0 0 6 3] ^tL^CO^^fi, fifffifflttt, 2 

t5o 3 J )i7-^"><!:il^t57^tyt 
^pyWk^tV (CI", Br-^) , NSC" , BF4-, P 
Fe-, C104-. (CF 3 S02) 2 N-, (CF3CF 2 S02)2N-, CF3SO3-, 
CF3COO-. Ph 4 B-, (CF3S02)3C"^*s#f* LV^Ji Lt^ 
tf ib*x, (CF 3 S02)2N-^t4BF4-T*fo5co^J: 0»* L 

V\ Sfc, Li I ^^HH7lM»t^w t t)t 

15c 

[0 0 6 4] ±IB*»*tt, »J(t*rfflv^4i^^#*U 

[0 0 6 5] ««HW§^«^3!>*SraSJP't-a©*s»* 
L<, 3«?*^*»4, tiMtUMiflE 

tC«-LT0.1~20«*%-efcSO^»* L< . 0.5~5« 

[0 0 6 6] ^TM. **Wfc*3V^r#4L<fflV^&*b 

T*l4ftl\, 
[0 0 6 7] 

[fbe] 



50 
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21 22 



en) 



(Y2) 



<Y3) 



<Y4) 



(Y5) 



CYS) 



OY1-1 X=l 

X" Y1-2X=BF 4 

Y Y1-3 X=NCSO a CF3) 2 

CsH 17 (n) Y1-4 x=PF 6 



Ci Y2 ~ 1 x=l 

L Jl x~ Y2-2 X=BF 4 

I Y2-3 X=N(S0 2 CF 3 ) 2 

Ci 2 H2s{n) Y2-4 X=PF 6 



a 



Y3-1 X=l 
Y3-2 X=BF 4 



N+ CH 3 y3 _ 3 x^qsogffo 

C 4 Hg(n) 



a 



CH 3 Y4-1 X=l 

X" Y4-2 X=BF 4 



^ Y4-3 X=N(S0 2 CF 3 } 2 

CH 2 CN 



U J X- Y5-2 X=BF 4 



i 

C 4 H3(n) 



Y5-3 X=N(S02CF 3 ) 2 



^s^COOCsHs Y6-1 X=l 
U J X" Y6-2 X=BF 4 

Y6-3 X=N(S02CF3) 2 

C 4 H 9 {n) 

[0 0 6 8] Ut 7] 
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23 



24 



(Y7) 



CfB) 



CY9) 



<rio) 



(Y11) 



(V12) 



CH 3 - N ^ N -c 4 H fl (n) X 



CH 3 ^ Y C 6 H 13 (n) 
CH 3 

(pH 2 CH 2 0) 2 CH 3 

a 

T 

(CH2CH 2 0>2CH3 



<CH 2 CH 2 0) 2 CH 3 x _ 



CH 2 OCH 2 CH 2 OCHs 



(CH 2 CH 2 0) 2 CH 3 



(CH 2 CH 2 0)3CH3 



(CH 2 CH 2 0) 3 CH3 



Y7-1 X=! 
Y7-2 X=BF 4 
Y7-3 X=N(S02CF3) 2 
Y7-4 X=Br 

Y8-1 X=J 

YB-2 X=BF 4 

Y8-3 X=N(S02CF^2 

Y9-1 X=l 

Y9-2 X=BF 4 

Y9-3 X=NCS0 2 CF 3 )2 

Y10-1 X=l 
Y10-2 X=BF 4 
Y10-3 X=N(S02CF3)2 

Y11-1 X=l 
Y11-2 X=BF 4 
Y11-3 X=N(S02CF3) 2 



Y12-1 X=J 
Y12-2 X=BF 4 
Y12-3 X=N(S02CF3) 2 



[0 0 6 9] 
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25 26 
(Y13) 

X" X" Y13-1 X=l 

/™*\ + + /=\ Y13-2 X=BR, 

(n)C 4 H 9 -' N ^ N ^(CH 2 ) 6 '' N ^ N ^a,Hg(n) Y 1 3 "3 X=N(SQjCF3) 2 



<rt4) 



/~~\ Y14-1 X=J 

y=( x - Y14-2 X=BF 4 



(Y15) 



Y15-1 X=l 

f V N ^CeH 13 (n) X ~ Y1 « X=BF< 

Y15-3 X=NfS02CF3) 2 



CV16) 



X X ^ ^_ Y16-1 X=l 

CH 3 ^_ N-(CH2)5— N _VcH 3 Y16-2 X=BF 4 

— f Y16-3 X=N(S0 2 CF a ) 2 

(Y17) 

X" X" Y17-1 X=l 

CH3-N_)— (CHzfe— ^_N~CH 3 V17-2 X=BF 4 

N / Y17-3 X=N(S0 2 CF3) 2 

[0 0 7 0] Ut9] 
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27 



(Y1B) 



CH2CH3 

CHsCHa— N— OiHsCn) 
CH2CH3 

(ri9) CHaCH 3 

CH3— N— (CHzCHjOfcCHa 

CH2CH3 

(Y20) 

(CHzCH^OjCHg 
CH 3 (OCH 2 CH2) 2 — H± (CHsC^OfeCHa 
X"- (CH2CH20J2CH3 
<™) (QC3H7 

(i)CaH 7 — N— CH2CH3 
CH3 

«*> CH2CH3 

CH 3 CH 2 — N— CH 2 CH 2 0 
CH 2 CH 3 



CY23) 



Q 



CH 3 C 4 H 9 (n) 



28 

Y18-1 X=l 
Y18-2 X=BF 4 
Y18-3 X=KS02CF3) 2 
Y18-4 X=PF 6 

Y19-1 X=[ 
Y19-2 X=BF 4 
Y1B-3 X^NtS^CFsfe 



Y2CM X=l 
Y20-2 X=8F 4 
Y20-3 X=N(S0 2 CF3) 2 

Y21-1 X=l 
Y21-2 X=BF 4 
Y21-3 X=N(S02CF3) 2 



Y22-1 X=l 
Y22-2 X=BF 4 
Y22-3 X=N(S0 2 CF 3 ) 2 

Y23-1 X=l 
Y23-2 X=BF 4 
Y23-3 X=N(S02CF 3 ) 2 



(Y24) 



CH 3 ' 



0 



*C 4 H 9 (n) 



Y24-1 X=l 
Y24-2 X=BF 4 
Y24-3 X=N(S02CF3) 2 



[0 0 7 1 ] 
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29 30 
CY25) 

C 4 H 9 (n) 

I . v - Y25-1 X=l 

CH 3 -P-C 4 H 9 (n) X Y25 . 2X=Bp4 

C 4 H 9 (n) Y25-3 X^NCSC^CFak 



CY26) 



,0 A Y26-1 X=l 



C J 



Y26-2 X=BF 4 
O Y26_3 X=N(SQ 2 CF 3 ) 2 



CH 3 CH 2 (OCH 2 CH 2 ) 2 (CHzCHjOJjCHzCHa 



(Y27) 



0 



v - Y27-1 X=I 
| + Y27-2 X=BF 4 

(CH2CH 2 0)20CH 2 CH3 Y27-3 X=N(Sp2CF3) 2 



(Y28) 



CH 3 



k o r° 



Y28-1 X=l 
Y28-2 X=BF 4 
Y28-3 X=N(S02CF 3 ) 2 



CH 3 

[0 0 7 2] [{bill 
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31 32 



(Y29) 

N 



H s +/ Et Y29-1 X=l 



Me. X .Me X" Y29-2 X=N(S0 2 CF 3 > 2 
N N Y29-3 X=BF 4 

(lie Me Y29-4 X=PF 6 



(Y30) 



(Y31) 



H v Bu(n) Y30-1 X=l 

Me. X .Me X~ Y30 " 2 X=N(S0 2 CF 3 ) 2 
N N Y30-3 X=BF 4 

Me Me Y3& "4 X=CF 3 S0 3 



Y31-1 X=l 

H "N^ CH2CH20)i ~ CH3 Y31 ~ 2 X=N(S02CF3) 2 



Me. A .Me X" Y31-3 X=BF 4 

N N 
I I 
Me Me 



(Y32) 



Me. Ft Y32-1 X=l 

Me. X .Me X" Y32 " 2 X=N(S0 2 CF 3 ) 2 
N N Y32-3 X=BF 4 

I I 
Me Me 



[0 0 7 3] 30 Utl 2] 
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33 



34 



CY33) 



CHa^OCHjCH^^CHaCHjO^-CH^ Y33-1 X=l 



(Y34) 



(T35) 



N N 
I I 
Me Me 



Me 



N N 

i i 

Me Me 



Me 



C 



+ ^CH2CH 2 Ofc-CH 3 
N 

N A N- CHS 



Y33-2 X^NfSQzCF^ 
Y33-3 X=BF< 



Y34-1 X«l 

Y34-2 XoN{S02CF 3 ) 2 
Y34-3 X=BF 4 



Y35-1 X=l 

Y35-2 XaNfSCfcCFafe 
Y35-3 X=BF 4 



CY36) 




CH2CH^OCH2CH2-^/^N >CH^ 



Y36-1 X=l 

Y36-2 X^SChCFsk 
Y36-3 X=BF 4 



[0 0 7 4] *»WTM»»KK«ffl"C* 5««Ett* ttft 

>\ S^x^vUj:— TVU&^CD^— 7VWfr&** zc^U> 

/Urn— tvK # y fl/y^U n-y^T/l/^Ux- 
x f i/ y ^ y ^ - y r/u^/^-r /olfuy 

!) ^ufc°i/y^y3-;K ^yxfuy^y^ 

— /k 7Ky^Pt°uyi/y=i-/K ^y-fey^^ifo^ 

v-K (DMSO) , ^7t7^^/Phyittft 
S^±^^LTffl^ttJ:v\ so 



[0 0 7 5] ft!lcomft?KSi: LTfL Li I, Nal, 
KI, C s I , C a I 2 ^^413 L i B 

r, NaBr, KB r, CsBr s CaBrz ?£b*<D& 

-f h\ t°y i/nr)^^ KfciMfBfcTV'^&^-Mt 

ry»S^7suty-7iy i/x^^^^-y^^^ 

[0 0 7 6] *«fBT'tt, J. Am. Ceram, Soc 

80 (12)3157-3171 (1997) KiE*fc£ JxT^S J: 5 ^ter-:/ 
f/vt'Uv/y^ 2 — fc°=3y>\ 2, 6 — /U^v^^O 

[0 0 7 7] &3b\ S^#«)S^^7k^<t LTttl 0, 
OOOppmKT^fK, Sbl:ff*U<f42, 0 
OOppmKTT'feD, W:ffiUttl0 0ppmH 

[0078] **w-ei4, «<Mttt#y^— »ap, 



(19) 



2001-143771 



36 



35 

SIcHi, "Polymer Electrolyte Reviews- 135 £ XJ2" (J. 
R.MacCallum^C.A. Vincent O^Ji, ELSEVIER APPLIEDS 

cience) izmffiztitzik&yd&mmirz zt&xzz 

IZ£ WMt£l£Z>t§&iZJ. Chem Soc. Japan. Ind. C 
hem. Soc, 46779(1943), J. Am. Chem. Soc.-, 111,5542 
(1989), J. Chem. Soc, Chem. Commun. , 1993 , 390, An 
gew. Chem. Int. Ed. Engl., 35,1949(1996), Chem. Le 
tt., 1996, 885, J. Chm. Soc, Chem. Commun., 1997, 10 

[0 0 7 9] yA4MHtfc**1IB*/^-*om-frKJ: 

mm, u *^*hm, m^m, m 

[0080] mft&mmiattKffi&ttn. mzmmv 

(J. Phys. D:Appl. Phys. 31 (1998) 1492-1496) . 
VTyftffl (Thin Solid Films261 (1995)307-310, J. A 
ppl. Phys. 80(8). 15 October 1996, p4749-4754, Che 
m. Mater. 1998, 10, 1501-1509, Semicond. Sci. Tech 
nol. 10, 1689-1693) WS^f 5 r k ^"C* , 

LV\ 30 

[0 0 8 1 ] RT«**T«E?Llliai«-Si: L 

~/i<0 - (l, r-t*:7^-/u) -4, 4 , -v ? r^>\ 2,2', 

7,7'-^ F7^^ (N.N-v^-p-^ h^i/7x^;U7^y) 
W-*\?u\?7;V$-Ul/, 1,1-tf* {4- (i^-p-hU 
/V-T^/) :7^^/W v'^n^^r-^>'(03»^#8er ^ 
^=^«rl»LfcJf«^7 5W^« (#5IBS59 
-194393^#) % 4, 4, - fcT;* [ (N-l-^^vW) - 

3gfcT ^ 2 ffla±^«^»#»8t*sa*JS^ Id 40 

ttLfc*fR7^ (»HW5-234681*4*«) , h 

tS^SKhyr^ (*H«pfFjB4 f 923, 774^§\ # 
BB¥4-308688*^«) . N, N'- v^^^/l-N, N'-tf^ 

(3-^^/U^^^/l-) - (1, 1'- t^m^i/U) -4, 4'-v ? 
T 5 ^*03jr»«S^T 5 V (*H^frfg4, 764, 625 
-£§-), a, a, a', a ' h 7 * ^/U- a , a ' - tf* 

(4-^-p-h!)/V7^7x^) -p-^rv-uy (4$ WW 
3- 269084 , p-7xnuy^7^^ # 

lt4#wi:*»*4 h y 7x^7 ^ >mm so 



# («F§B5p4- 129271^*) , yfis-^m^^mv 

T^SmitftLWt^ («rBB¥4-175395* 

, xfi/yST«fS7 ^ 
Lfc3?#«^T^V (»H5R-264189#^«) , 
y /u*itSr«"i-S^#K^r S > (««B¥4-29085H§- 
s is ~7 zxl ^/H^i (#fPI¥4-364153-*§- 
4>$&) % ^yu^-ix^ST*3^T ^ >£r»*£Lfct>tf> (4* 
M¥5-25473*N**0 . hyr^yft^ («pggip5-2 

39455^^) % t°^^hfy v^/ur ^ y tr^m^/ix 

320634 -*§-4**R) , N, N, N-hy7x^7^y 
(«?BB5P6-1972*^*) , 7*y^rif^^«iS 
Sr*-r***«^T^^ (4*BB5P7-138562*) . ^7 5 
/7xn;U7xtyhy>?>'l?|ft (^^¥7-252474 

^>jro£l$a , a) -^^rv^/W a - t ^ f /Uf 1 7 x y 

(Adv. Mater. 1997.9.N0. 7 ,p557) , ^tKf'^K 
^•^^^-^^^(Angew. Chem. Int. Ed. Engl. 1995, 3 
4, No.3,p303-307), 2.8-^*">/i'T Is* 5 [2,3-b:6. 
7-b ' ] ^" 7 ^ V (J ACS , Vol 1 20 , NO . 4 , 1 998 , p664-672) 
^<^>^-y ^d-7a:Vffc^*, tfytrn— ^ (K. Murak 
oshi et al. , ;Chem. Lett. 1997, p471) „ " Handbook 
of Organic Conductive Molecules and Polymers Vol. 
1,2,3.4" (NALWA*. WILEYttiJK) {CfE^c £;flTl # 

y7tfi/y*3±tft^Ri^ Tjfy ( P -^zc^u>) 
«s\ T^y ^^-^^>*5±^^«tt:, *y7=yy*5 

(^— /u) H^*tJ(SKc^Nature,Vol.395 ( 8 Oct. 1998, 
p583-585KIB«£*iT^6 <fc *>K h u^/u^xi 

yhn-;ut5fc*l:hy^ (4-/p^7x^yU) T 

»^Li[(CF3S0z)2N](^J: 0 ^l^»LTtt^l/\ 

[0082] nM&w>m<Dm&^mz.m\^xte2m*)<D 

[0 0 8 3] m#^i»-&<o«W»BliJi©»E*a**fe4: 
[0 0 8 4] ^#<D4§^, 8i3So*«f»»Jl^*3l^TB: 
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fe, !7— Y— y<—m. ^fyfe, ^U'-Su 

*>, ^r^^Nffi, ^fya-bs, satis, « 
[oo8 5] m.mt*3%z-z>®&. iwtf#^^®» 

[0 0 8 6] ##§13 V^*t«Wt, 

ffl, 771'$ = ? A, nv^A, sCyWJ* 

W|Sf<£>J?£f4 x ^fCfgiJPSfi&l,^ 3 n mWJt 1 O m m 
(4 5 n mHl 3 n mUT<OfafflX'fo&<, 

[0087] mytMizyttsmm-rzittr>izn % &'&<d& 

5 4§-g-f4, *Hl<0^«F^i: LT^7^3W*!J 

[0 0 8 8] StfficoaKt-o^Ttt«^l!lS©^T' 
15Lfc4 5 IC lfi^ii©±l:#^tSS^iftCf 
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■ 14, J2!E«i»S«i*m£r&;f&, m*. CVD#cD#j*(c 

fflg, «[ra«>8|«tt*t»S:»*. pvd, cv 

[0 0 8 9] f^ffl*«©*«ttS«P#4fc«:3* 

xmtfs-tzzttf-zjmxhzibK *m>&*m9tmtz>b 

[0 0 9 0] *fc#«W©3te*g^^*^:bi*5;s:» 

f4, a6*«»CH±Jfibfc3t«***^*«»i:IBIfC 
E2 4fc{40 3jc:^i-J:9^i«I{--g-*3-ti:«* 

7t©A*t*SpnS6/*#it [0 2 (a) (d) , EI3 
(g) ] fc, [12 (b) 

(c) . B3 (a) (f) ] T-fcS„ 
[0 0 9 1] El 2 ( a ) te, 1 2 Wf-. 

30 ■Srfcffig-Cifc.So H12 (b) (4, SMSiRl 3JLI-— SP 

§i#*i 4. feK?!K*T i oziio, nmimmx 1 

iaBUfc«itT*fcSc 122 (c) (4. ^«f*«15±ti 
$^(C^Jlg8?r*L. T3I#«1 4Sr^Ltft*»f 
T i Ozil 1 0 SrSft, $ bf,z.WM&mm 1 1 tSsM 
me 1 2 fc S:tt»t, -SCf^^M y — K 9 ^^ft/d^BJS 
8il3t K9fiiJ5rrtffliJ(cLTg£BLfc«itT* 
fo5c 112 (d) (4. Silfil 3±(c— gp&jsy — K 

40 9$r^(t, ^hicmmmmmi 2^m^tch<o(Dmizr 

5l#Sl 4tfeiSfT i OzSlO^tmil 1 
t«r^ft**fc«jft-C*>5. 13 (e) (4, 39!££ i 
3±CSiitl 1 2 5rtU T3l#ei 4^UTfe 
*SS#T iOjflO «:«tt, £ bicmffi&m® 1 1 *5 
4tf&SJ!8£f2(-K ro±CS»«fil5tElU 
flligTfcSo 13 (f) (4, 1 5 ±{c^«g 8 

?r*U T9lt«l 4^LTfeiStT i OzJi 1 0 
SrKtt, $ & I^«I¥9M 1 1 fcit«IW*tl 1 2 Sr 

so 3 ( g ) (4, mwmnmi 2&#-rzmwmmi 
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fc. 8W*«tt»l 2Srrt«KLT. T5I#*14, fe 
*»*T i OzJI 1 0*5«fctfflaf;|£»Ji 1 1 

[0 0 9 2] **K<7>fe**fl8ai*lii*?ft©*^a— ^ 

filigSri: 9 ?5 0 — JttttKltt. &JS • -fc ? 5 y * « tf>£ 

yUKSttfitfflHW-^IEfflWBf (MOD (cJ;93S 

[0093] 11 4 commit, mmmm 1 3 c-*roa± 
cPMtintfU iojitHtiH, £b 20 
k£ji&*t ioziio, mw-onmmhm 1 6 & £ 

K. i®7£35T-fc5feiff©*T i O2SI OWffiftJt* 
06©A*tffi-C*>S »91»K 1 3 JLfc t # «0ffi« 

[0 0 9 4] * I- U— h h l^— 

h * ■< ycDi-tmwmmi-i. nm^tzammmrnxs. 

oTv^„ £«£iz /Karat- 14. -fc/K0«SK»ai*8&s|s 
(EVA) ^^fcaSror^^s/^^mfc^/Kk 

fy^^i'/WA-Ci^Lfc!), *fc!4. _h!2;feiS • £Ut 40 

jssawT'u-A-eij-^ y^tHJ&u, 

[0 0 9 5] tHOtO^ifi, 3E«*T*3 

zmt-fz>z.tfrx-%z> 0 so 



[0096] ^>°— * h u— h^-r^^Hjmj&^s? 

[0097] -y-:/;* h u- h^^zfnm-t. mm 
■c*aiu>ic!&se>, t<D±i,z±^±jummmm y - km 

So 

[0 0 9 8] IH4(C^Lfc«iiO;ev^-/W4, £f£S 

CVD • PVDa^fcMft/ot^ 
SEW. fe 5 v*tt'<* - I4J&4B T-®^ Lfc&K 
l/-f-x^7'ft'>^7'7X^CVM (Solar Ener 
gy Materials and Solar Cells. 48. p373-381#(w|E 

[0 0 9 9] WTK:^Ote<o8W^Igi£oV>Tf£*t- 
S„ m±W&k LTi4, WOEVA (ni^U^t'n/P 

[0 10 0] rtteSr, -fe/HtBtt5*i!fei LT 

[oioi] sfc, mm7*9—&M±mz.m.A.vx& 

[0 10 2] ^-v 5 ^— /l>t\-mtfflM$:m&7 Is— J±b(D 
[0 10 3] ^aSffit LT PET- PENf©»rttt 

[0 10 4] ^m^^^ilf 5fcie>, )\>to%M 

So 

[0 10 5] ■fe/KO«S&-^/V'— tr^-^^fc^f 1 
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[0 10 6] &m&}m&±tfZ>tzlbia$, 3te«r«*cfc< 
Srigi® L T * © F*HJ!l * T-PJig L fc3t =SrK £f £ *T 3t@^ 

sfifSra^tsiiLfci, Ag^Aii^n 

liAl-Ti ^ifo^g^rSJWSt LTtattS^Si. 

«£&tf5 0E*t*£i**5:£iM!s#*>S. io 
[0 10 7] 36*S**Sr±«'5fcat>»c«:, ■fc/UHJSHJHS 

[0 10 8] y^-^-7KV^-0-^igmtt07W^-> 
[0 10 9] # !) -7-7-f;u^/j:(!:'©7 i/^i/^JRf 

ft. ■feA'frjft* • mmv-y-j xK®wiLitm> mmm* 

^4-(^SS"C# 5„ Solar Energy Materials andSo 

lar Cells, 48, p383-39l!E«c<£> TSCAFJ t XtSfl 

[0 110] 7U-^v-^^«F«:w*^m?&Tlix SEl- 

So 

[0111] 30 

[0112] 1 

1. 8W*ttt3t»*©ff« 

)¥£l. 9 mmff)i7/l'* U ^7 ^©SffilC, CVDfe 

— X-O-^L, f^OOnm, EJgfctift 2 0 Q/D, 
3t3Sif5p (5 0 0 nm) # 8 5%T*fe5, ^«1±H^b 

[0 113] 2. T3I#J1 fc<ttf&*fWi) 
©ISM 

* 1 {cfEttro^Sr^rtv-?^* 1 {wfStt<0*ffi(cr, g 

[0114] 3. zj&fc79>mtt*mmwL<ovm 

C. J. BarbefjOJ. Am. Ceramic S 
o c . 80#, p 3 1 5 7 rof^^C(C|E«gcD©ig*-fe{C^ 

m\ *-h? u— •7't>X'<Dm&B.f&<Dffi.&& 2 3 or 



Lfc,, »&Hfc=lMIS^#>'«t^<©JpiS-ir 

#L3 0Kt%©iSyxf U^ya-yk (^12 
0, 0 0 0, frftiKXfi) SrflSJDU a-frU-C»*««r 

[0 115] 4. fiStSrR^Ufc-IWb^^vWffi©^ 
Si 

T? 6 0 i©f^fM U 2 5 3 0 ^-ra^Jg L3t 
5 OtCt 3 0»BMLfc o 
— mit^f XD^frfili 9 g/m 2 t*fc 9 . Kffte 6 u mT* 

feofc 0 ±ie*^^ K?>r=r— f^wtoaui 2 ot 

(fe$3X 1 0- 4 =ejU/D y h/K : 2 -7"n/>V 

-vw) (C4 Ottl 2 ■#!■]»» Lfc. ft*05ft*Lfc;tf 

rjfcft:^* 1 m 2 fcfc "9 *5 

i^Erl. 5 x 1 0- 3 ^/u-efeofe, 
[0116] 5 . 3t*«l©f^K 

« (2cmXl. 5 cm) ZZtit m C7C# £<D*HSg 
« (±^S^SF^7^) t, UVi©7U- 
Al^^-t- (J?£2 0/jm) Sr^A/f, Sa^K 

(Hl#Sg) „ t/^§ttffc5T i 02S 
9! WSSE © E «:» L T «: *K * ->tttJJ|g!«SiJ T* ~> 
-^Lfc. iSfct-, jx^t— - »r— ©{HI®{c:&i£fli©/h?L£3S 

1 : L i I : I 2 : t -zffsUt? ]} i/S= 3 0:6: 
1:0. 5:5 (ffSJt) ) fcSl^tt. MSi^iKig^ 
SC© (Y7-2:Y8-1: 12=15:35:1 (ff 
SJt) ) SrL^r^-frfco t£& % \\L&m 1 ttTIEi-*-r 

*>9, Sltw^Lfc*3|s:e«^<Di*3t5, *«tt^7*7^ 
l (#9*i±fc**ffl»2asR*£ia;fcfc©) , T5I 

0N*#*4fcf4*fe*{«i) 14, TiOzil 
3, fe?Syl4, m#^fb^5, e^S6*3«fcU5^fls:^ 
9^ 7^|g{care^tv^3t®?&SrM^S:rfc (Si) „ 

[0 117] 
lit I 3] 



(23) 
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[0118] 4 . #«*««**<0W5e 

=tU->'3yfflIjE7^/^- (O r i e 1 thfiAM 
1. 5D) £3£*U tft^Att*M^10 0mW 

10 S9i*«4ia>bA4tU ««£— «E4*tt*:«feLfc. n 
ftf- J: 5 ^^fc^mmco^^mm ( Voc) *5 J: tf^jft 

[0119] 

[«tl] 









Voc(V) 


*?(» 


























0.50 


3.7 


lceuas) 








© 


0.47 


3.5 




Tid 
(TTIP) 


12nm 




CD 


0.52 


3.9 




mi 




mi 




0.53 


3.9 


105(^5) 


TiOt 
(TTIP) 


30 nm 






0.54 


4.0 


106(5^9) 


at 


at 


mt 


© 


0.61 


4.6 


107(^^) 


TiOi 
(7KMffi-500) 


50nm 




@ 


0.57 


4.1 


108(*38E) 


mt 


lOOnm 




® 


0.58 


4.0 


109(5^9) 




500 nm 


m± 


® 


0.63 


3.8 




TiOa 


50nm 




© 


0.60 


4.4 


IU(*38B) 


mt 


200nm 


m: 


© 


0.61 


4.4 


112WWB) 


SiO, 
(m^Ki-500) 


50nm 




© 


0.56 


4.0 


113(*»JID 


SiO* 


50 nm 


itfiJfyffim 


© 


0.59 


4.2 


H4(*^) 


MgO/TiO, 


30 nm/ 
30 nm 


nt 


© 


0.63 


4.8 



43 



CH 3 

|[®^CH 3 I 

N 

I 

C 3 H 7 (n) 



[0 1 2 0] TTIP:^-^ W y7*njK=¥-> Kigjfc 
TF^NTi-SOO : 0 «n«f{bf?>»« 
7FnyNSi-500: B 9t-lfcff2£*£% 
114©T9l*Jltt. Mg0<£>!£«&, JCffittUBSrfilofc** 
$e,(CTi0 2 Sr^Lfc. 

[0 12 1] *«W»T5l*JBI4SEM*«J:»>««fc 
@T-fe5r t^5SSt?#fc. Si ©ftma&lOlKJfctfc so 



WEE, SMttMWi«V\ #*Jfel02»::*rMe* 
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45 

mmi-tcAK («*.tf*«?lfel06. 107, 110)V*-fixfcefc 

ti02 (7tm?&iio) tsi02 (ytnmi3) t < 

a»ofc#, Mg0tTi02 i0 2il(DT?l#^(^;m?tb.ll4)iS 

[0122] mmm 2 

C 8 H 17 (n) 



46 



1. aw*«tt3t«F*. T5I*«* 

bfc—lMt^^ 1 

[0 12 3] 2. Jt«»(Dff«itt*6fF« 

K (2cmXl. 5 cm) ±|C N *2^LfcjE7L*US 

[0124] 

[flsi 4] 




C 8 H 17 



[0 12 5] 



[*2] 



30 



40 



50 



(25) 
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48 











Voc(V) 


v(%) 




**** 


a 


1 mx 










201(itS) 








Oil 




0.18 


0.4 


mam 


- 


— 


— 






0.27 


0.6 




TiO* 
(TTIP) 


30nm 




cm 




0.54 


1.0 




f^Lfc 


at 


m± 


Wiy 




0.38 


1.1 




TiOt 


lOOnm 




Oil 




0.63 


1.5 


206(*$8#) 


m± 




m±. 






0.43 


1.4 


207(2fc^g) 

1 

I 


SiOt 

«ol »XJU/ 


50nm 




CM 


mm 


0.51 


1.1 








i 




mm 


0.36 


1.0 


T 


gO/ J 
id 3 


Onm/ * 
Onm 




Cul I 




0.66 


1.8 



[0 12 6J TTIP:^V7- h^-f y^ntfdrv' KS?fi£ 
Th^NSi-500 : 0*Wj*(«)»-^t;^^ 30 
109<Z>T§l#Jlte, MgO<£>f£#m, H^fiSr^ofc** 

[0 12 7] ^2^3tm?&20nc:W:t!EL, #^coT3l 
t«£i3:ttfc203, 205, 207f4V^-ftit^Sfe^;flE. W8k 

*fl**v\, l^l^cd mm<DjEnmmttn 

3, 205, 207)^^^134:^*75^ h tilt, ±I556J 
[ 0 1 2 8 J 

fo&o 50 



11*12] xmmcom*#)temf&mz*-tmmmx'hz„ 
m3] ftmm?>m*m?mi&mz7r;-tmffi®X'hz> 0 

T i OzJS 



2 
3 
4 
5 

6 
7 
8 
9 

1 0 

1 1 

1 2 

1 3 

1 4 

1 5 

1 6 

1 7 



tm v - k 

£SfK*T i O2/I 
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